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Abstract. Conventional understanding suggests that simultaneous infection with more than one species of Leishmania
is unlikely. In Peru, co-infections are clinically relevant because causative species dictates prognosis, treatment response,
and follow-up. We describe a case of Leishmania (Viannia) braziliensis and L. (V.) lainsoni co-infection in a Peruvian
patient with cutaneous leishmaniasis.

INTRODUCTION

Cutaneous leishmaniasis (CL) is caused mainly by Leish-

mania (Viannia) species in the New World.1,2 Among the sub-
genus L. (Viannia), different species are widespread in South
American regions to which leishmaniasis is endemic, which
include areas from the tropical jungle to Andean valleys.1

Moreover, Leishmania (Viannia) species are responsible for
different clinical characteristics, such as the capacity of L. (V.)
braziliensis,2,3 L. (V.) guyanensis,4 and L. (V.) panamensis,5

although predominantly L. (V.) braziliensis, to metastasize
in the human host, leading to mucosal leishmaniasis, or the
variable clinical response to antimonial chemotherapy seen
in patients infected with L. (Viannia) parasites in different
geographic settings.6

It has been previously demonstrated that at 12 months post-
treatment, 30% of L. (V.) braziliensis-infected patients showed
treatment failure with pentavalent antimony compared with
25% of L. (V.) peruviana-infected patients and 8% of L. (V.)
guyanensis-infected patients, thus reiterating a species specific-
ity to treatment response.6 In Peru, where approximately
10,000 new cases of leishmaniasis are reported annually,7 four

species of the L. (Viannia) subgenus, namely L. (V.) peruviana,
L. (V.) braziliensis, L. (V.) guyanensis, and L. (V.) lainsoni,
in addition to Leishmania (Leishmania) amazonensis, have
been reported.1,6

Traditionally, it is assumed that leishmaniasis vectors and
human hosts are infected with one single species, However,
it has been reported in Brazil and Mexico that two different
species have naturally co-infected the same reservoir.8–13

Moreover, previous work in Bolivia using molecular methods
detected patients with co-infection of differentLeishmania spe-
cies as well as Leishmania-Trypanosoma cruzi co-infections.14

We report a case of two different Leishmania (Viannia) spe-
cies, namely L. (V.) braziliensis and L. (V.) lainsoni, identified

by molecular means as causing distinct lesions in a Peruvian
patient with CL.

CASE REPORT

A 33-year-old Peruvian woman presented to our center for

evaluation of three painless ulcerative skin lesions with a

duration of six weeks, which appeared simultaneously. Two

months before presentation, the patient had spent two weeks

working in the Iberia District of Madre de Dios, Peru. She did

not normally reside in an endemic area for CL, but during the

12 months before admission, she had traveled to several jun-

gle regions in Peru, including Ucayali, Loreto, Junin, and San

Martin, for periods no longer than 20 days. The patient

reported that her skin lesions developed as three papules,
one on each of the left arm, right arm, and left leg two weeks

after leaving Iberia, three months after leaving Ucayali, and

five months after leaving Loreto. All papules quickly progressed

to painless, moist, ulcerative lesions. Her past medical history

was unremarkable and she was otherwise well without fever,

weight loss, cough, or other systemic symptoms.

At examination, the patient appeared well and vital signs

were normal. The three lesions in question were moist ulcers

with raised, well-circumscribed violaceous borders. There was

no evidence of cellulitis, lymphangitic streaking, or regional

lymphadenopathy. The ulcer on the right arm was 1.0 + 1.2 cm,
the ulcer on the left arm was 1.4 + 1.6 cm, and the ulcer on the

left leg was 2.2 + 2.9 cm. There was no evidence of mucosal

involvement in the nose, palate, or larynx.

The patient was enrolled in a diagnostic study reported else-

where,15 and as such, she underwent lesion scraping, aspiration,

and filter paper impression of all three ulcers. Material from

lesion scrapings was smeared on glass slides for Giemsa-stained

microscopy and assayed for detection of Leishmania (Viannia)

kinetoplast DNA (kDNA) by polymerase chain reaction

(PCR) as described (Figure 1A).15 Tissue fluid from lesion
aspirates was inoculated into traditional Leishmania Novy-

MacNeal-Nicolle culture medium as described,16 and assayed

by kDNA PCR. Filter paper lesion impressions (FPLIs) were

assayed by kDNA PCR as described.15,16 Identification of

Leishmania (Viannia) causative species was performed by

using mannose phosphate isomerase (mpi), cysteine proteinase

B, and heat shock protein 70 PCR and PCR–restriction frag-

ment length polymorphism (PCR-RFLP) analysis according to

the algorithm described elsewhere.17

Specimens from lesions 1 and 2 on the arms amplified product
in the mpi PCR when mpi Leishmania (V.) braziliensis primer
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was used, allocating their identity to either L. (V.) braziliensis or
L. (V.) guyanensis (Figure 1B).17 In contrast, specimens from
lesion 3 on the leg did not yield any amplification product with
mpi PCR; mpi PCRs distinguish L. (V.) peruviana from L. (V.)
braziliensis and L. (V.) guyanensis.17 When cysteine proteinase
B PCR-RFLP analysis, which distinguishes L. (V.) braziliensis

from L. (V.) peruviana and L. (V.) guyanensis, was performed
on specimens from lesions 1 and 2, the resulting band pattern
identified them as L. (V.) braziliensis (Figure 1C and D). As
per our Leishmania species identification strategy,17 specimens
from lesion 3 were then subjected to heat shock protein
70 PCR-RFLP analysis, which discriminates other L. (Viannia)

Figure 1. Results of polymerase chain reaction (PCR) and PCR–restriction fragment length polymorphism (RFLP) analysis for three types of
clinical specimens (filter paper lesion impressions [FP], lancet scrapings [L], and aspirates [A]) obtained from three skin lesions of a Peruvian
patient with cutaneous leishmaniasis. A, kinetoplast DNA PCR; B, mannose phosphate isomerase (mpi) PCR. Upper gel: Leishmania (Viannia)
peruviana (Lp) mpi PCR; lower gel: L. (V.) braziliensis [Lb] mpi PCR, indicating amplification of L. (V.) braziliensis mpi target in all 3 lesions
(note: only 1 of 3 specimens from lesion 3); C, cysteine proteinase B (cpb) PCR; D, RFLP analysis of cpb PCR products, indicating L. (V.)
braziliensis pattern of banding for lesions 1 and 2, and a mixed banding pattern (L. (V.) peruviana or L. (V.) guyanensis [Lg] with filter paper
specimen and L. (V.) braziliensis with lancet and aspirate specimens) for lesion 3; E, heat shock protein 70 (hsp70) PCR; F, RFLP analysis of hsp70
PCR products, indicating an L. (V.) braziliensis or L. (V.) peruviana banding pattern for lesions 1 and 2, and an L. (V.) lainsoni banding pattern for
lesion 3. Neg = negative. Right lane in each panel is a molecular mass marker.
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species, and the resulting band pattern identified them as
L. (V.) lainsoni (Figure 1E and F).
The patient was treated with 20 mg/kg/day of sodium

stibogluconate for 20 days. By the end of treatment, the ulcers
on the left arm (lesion 2) and left leg (lesion 3) showed complete
re-epithelialization, and the ulcer on the right arm (lesion 1)
showed more than 90% re-epithelialization and little inflamma-
tion. During subsequent follow-up evaluations at 1, 2, 3, 6, 12,
and 24 months after therapy, the three ulcers remained
completely re-epithelialized with characteristic scars and no
evidence of inflammation and or mucosal involvement.

DISCUSSION

We report a case of human Leishmania (V.) braziliensis and
L. (V.) lainsoni causing different lesions in the same person.
This case is notable for several reasons. First, in countries
such as Peru with multiple co-endemic species, the occurrence
of co-infections in humans is important to document because
different causative species portend different clinical outcomes,2

and demonstrate notable differences in intrinsic sensitivity to
different anti-leishmanial drugs.6,18–20 For economic reasons, if
species identification is performed, it is typically conducted for
just one lesion. Our documentation of two causative species
infecting a single host suggests that species identification for
each lesion may be justified, particularly in areas where L. (V.)
braziliensis, the main causative species of mucosal leishmania-
sis, is highly endemic. Had this particular patient only under-
gone diagnostic sampling of her lower extremity lesion, her
infection with L. (V.) braziliensis would have gone undocu-
mented, potentially resulting in a shortened duration of follow-
up and lack of counseling regarding potential future risk of
mucosal involvement.
In addition to the clinical significance of simultaneous Leish-

mania spp. infections, these cases also have pathophysiologic
importance. It has been generally believed that leishmaniasis is
caused by “infection with one of several different species of
protozoan parasites of the genus Leishmania,”21 rather than
one or more species of Leishmania. However, simultaneous
infection with more than one causative species of Leishmania
has been documented.8–14 It has long been postulated that
infection of the host with one species of Leishmania might
protect against re-infection with homologous or heterologous
species.22,23 However, in vitro studies of individual macrophage
co-infections with different species of Leishmania suggest an
absence of mutual exclusion if a second infection with a differ-
ent strain occurs within a short window,24 and recurrent infec-
tions in humans also imply some plasticity of this protective
immune phenomenon.25,26 The patient described in this report
probably acquired the infection in the last leishmaniasis-
endemic region (Iberia), and although we cannot demonstrate
definitively where this patient was infected, she was likely bit-
ten by sand flies carrying different species over a short period
in the same geographic location, thereby precluding develop-
ment of any kind of partially protective immune response to
infection by a second species. Irrespective of this suggestion,
the patient had a favorable response to standard pentavalent
antimony treatment, and no further relapsing cutaneous dis-
ease or mucosal involvement was identified.
Finally, this report adds significantly to our understanding

of the molecular epidemiology of leishmaniasis in Peru.
Leishmania (V.) lainsoni is known to exist in the Brazilian

Amazon region,27 the Department of La Paz, Bolivia,28 and
the sub-Andean or high jungle regions of Peru.1,29 Although
the preferred vector of L. (V.) lainsoni, Lutzomyia ubiquitalis,
has been found in Madre de Dios,27 this report is the first
documented case of probable human infection occurring from
this region. In their study of the geographic distribution of
leishmaniasis in Peru based on 350 clinical samples from
patients in 15 Peruvian departments, Lucas and others iso-
lated L. (V.) lainsoni from seven patients in high jungle
regions.1 Of 136 samples from Madre de Dios, all isolates
were confirmed to be L. (V.) braziliensis.1 Until this report,
L. (V.) lainsoni human infections have only been documented
in residents of areas 600–2,000 meters above sea level.27–29

Thus, this case adds to the scientific literature regarding the
epidemiology of this protozoan parasite.
In summary, we have reported the first documented case of

simultaneous L. (V.) braziliensis and L. (V.) lainsoni infection
in a patient from Madre de Dios, Peru, an area not known to
be endemic for L. (V.) lainsoni. Documentation of Leish-
mania co-infections is essential to our understanding of the
epidemiology, pathophysiology, and clinical course of cutane-
ous leishmaniasis, particularly in highly leishmaniasis-endemic
countries such as Peru.
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